Responding to risk: Awareness and action after the September 11, 2001 terrorist attacks  by Gin, June L. et al.
Safety Science 65 (2014) 86–92Contents lists available at ScienceDirect
Safety Science
journal homepage: www.elsevier .com/locate /ssc iResponding to risk: Awareness and action after the September 11, 2001
terrorist attacks0925-7535/ 2014 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license. 
http://dx.doi.org/10.1016/j.ssci.2014.01.001
⇑ Corresponding author. Tel.: +1 (818) 891 7711x2459.
E-mail addresses: june.gin@va.gov (J.L. Gin), jastein@ucla.edu (J.A. Stein),
kevin.heslin@va.gov (K.C. Heslin), aram.dobalian@va.gov (A. Dobalian).
      June L. Gin a,⇑, Judith A. Stein a, Kevin C. Heslin a,b, Aram Dobalian a,b,c
aVeterans Emergency Management Evaluation Center, US Department of Veterans Affairs, 16111 Plummer St, MS-152, North Hills, CA 91343, USA
bDepartment of Health Policy and Management, Fielding School of Public Health, University of California, Los Angeles (UCLA), CA, USA
cUCLA School of Nursing, Los Angeles, CA, USA
a r t i c l e i n f oArticle history:
Received 11 September 2013
Received in revised form 21 November 2013
Accepted 4 January 2014
Available online 2 February 2014
Keywords:
Emergency preparedness
Terrorism
Social psychology
Pre-disposing factors
Disaster planning
Cognitive awarenessa b s t r a c t
Adoption of preparedness measures among the US public remains low after the expansion of the
all-hazards approach to personal preparedness campaigns following the terrorist attacks of September
11, 2001 (9/11). This study sought to understand factors inﬂuencing preparedness behavior, particularly
how demographics might inﬂuence preparedness behavior and whether preparedness actions are related
to preparedness attitudes and related behaviors that may prime individuals to take these actions. Using
data from the 2008 General Social Survey (n = 1338), we tested a conceptual path model of preparedness
that includes demographic variables and three latent variables as mediators of the effects of demograph-
ics on preparedness: Cognitive Preparedness; Peer Group Behavior Awareness, and Perceived Effective-
ness. The model explains 65% of the variance in preparedness behavior. It suggests that the effects of
demographic factors on preparedness actually reﬂect indirect relationships mediated by predisposing
attitudes, behaviors and experiences, speciﬁcally, Cognitive Preparedness, Peer Group Behavior Aware-
ness, and Perceived Effectiveness that predispose individuals toward taking preparedness actions.
Because these social and cognitive factors reﬂect behaviors that, unlike ﬁxed demographics, can be
shaped by public education programs, efforts to increase public preparedness should focus on improving
public awareness, social networks, and more persuasive messaging as keys to increasing preparedness
behavior among the US public.
 2014 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.1. Introduction
Preparedness for disasters in the United States traditionally fol-
lows an ‘‘all-hazards approach’’, which suggests it is easier and
more efﬁcient to adopt a basic core framework of preparedness
measures that simultaneously address multiple sources of risk.
This approach was expanded after the September 11, 2001 (9/11)
terrorist attacks, when the Federal Emergency Management
Agency (FEMA) extended its all-hazards approach to community
and citizen preparedness, based on the logic that ‘‘taking prepared-
ness actions helps people deal with disasters of all sorts much
more effectively when they occur’’ (FEMA Citizen Corps, 2009;
Centers for Disease Control and Prevention BRFSS Morbidity and
Mortality Weekly Report, 2012). But how effectively does anall-hazards approach translate to encouraging individuals to pre-
pare for the risk of terrorism? Does it inspire people to take action?
The 9/11 terrorist attacks afforded an opportunity to apply the
all-hazards approach to personal preparedness and measure the
extent to which preparedness recommendations were adopted by
the public. In 2003, the federal government launched public pre-
paredness campaigns such as Ready.gov (http://www.ready.gov)
(FEMA), FEMA’s Citizen Corps volunteer program (http://www.
ready.gov), and Community Emergency Response Team (CERT)
training (http://www.fema.gov/community-emergency-response-
teams), all of which employed an all-hazards approach. These
efforts were followed by surveys measuring the adoption of recom-
mended preparedness practices such as developing an emergency
plan, stockpiling basic supplies, and duplicating important
documents (McHugh et al., 2004; Waugh, 2004; Hodge et al.,
2007; Nelson et al., 2007; FEMA Citizen Corps, 2009; Centers for
Disease Control and Prevention BRFSS Morbidity and Mortality
Weekly Report, 2012). The campaigns additionally encouraged
vigilance to one’s surroundings and learning about terrorism, two
activities speciﬁcally aimed at increasing public attention
speciﬁcally to terrorism.
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campaigns have had limited success. National surveys conducted
between 2007 and 2012 found that less than half of the US popu-
lation had taken recommended preparedness actions such as
duplicating important personal documents, stockpiling supplies,
or developing an emergency plan (Russell et al., 1995; Bourque
et al., 2010; FEMA Citizen Corps, 2009; Kano et al., 2011; Adelphi
University, 2012). The lack of public adoption of recommendations
implicitly calls into question the effectiveness of the all-hazards
approach in public campaigns. A national telephone survey con-
ducted in 2007–2008 found that only a third of US households
have taken recommended actions such as emergency planning
and stockpiling supplies, and less than 3% of US households have
taken these measures in response to terrorism, with the remaining
30% adopting them for reasons other than terrorism (Kano et al.,
2011). Such low levels of preparedness in response to terrorism
are consistent with other studies (Eisenman et al., 2006, 2009;
Bourque et al., 2010; FEMA Citizen Corps, 2009). However, this
same 2007–2008 national survey found that over 80% of these
respondents became more vigilant and 60 learned about terrorism
since 9/11 (Kano et al., 2011), suggesting that the risk of terrorism
has not entirely been ignored by the public.
What factors might account for the lack of adoption of recom-
mended terrorism preparedness by the public, despite the salience
of terrorism issues and attention paid to terrorism issues? This pa-
per surmises that how people think about terrorism may highlight
drawbacks to the all-hazards approach, possibly due to issues re-
lated to credibility and persuasiveness. In a survey of 4461 US
households by FEMA’s Community Preparedness Division and Cit-
izen Corps (2009), 82% of individuals felt that preparing and having
emergency supplies would help in a natural disaster. When the
question was asked regarding an act of terrorism, however, only
59% of individuals felt that such preparedness actions would help
them. The researchers found that this lower sense of efﬁcacy for
terrorism reﬂected a sense of ‘‘fatalism’’ or ‘‘cynicism’’, as 35% of
individuals believed that nothing they do to prepare would help
them handle an act of terrorism, possibly suggestive of the
‘‘stress-appraisal model’’, which predicts that when aspects of a
threat are perceived to be impossible to control, an individual
who feels threatened will deny its existence rather than take pro-
active action (Russell et al., 1995; Lee and Lemyre, 2009). It is pos-
sible that the all-hazards approach’s premise that core
preparedness measures are applicable across the range of uncer-
tain disasters is not credible to a public frightened by the unpre-
dictability of terrorism.
To analyze possible explanations for the lack of preparedness
adoption, this study sought to better understand the factors driv-
ing preparedness. Previous research has studied the relationship
between demographic variables and preparedness actions, with
divergent ﬁndings about the effects of Socioeconomic Status
(SES—measured by levels of education and income), having
children in the home, gender, race, and age, on personal pre-
paredness (Mileti and Darlington, 1997; Lindell and Perry,
2000; Fothergill and Peek, 2004; Eisenman et al., 2006; Lee
et al., 2009; Bourque et al., 2010; Heslin et al., 2013). Previous re-
search has also focused on how attitudes and perceptions about
preparedness, prior disaster experiences, and preparedness-
related behaviors can inﬂuence preparedness behaviors (Mileti
and Darlington, 1997; Kano et al., 2011; FEMA September,
2013). This study suggests a third relationship that has not pre-
viously been studied: the inﬂuence of demographic factors on
attitudes, perceptions and related behaviors that, in turn,
predispose individuals to take preparedness actions. In proposing
a path model, this study sought to better understand the
possible explanations as to how demographics might inﬂuence
preparedness and whether preparedness actions are related topreparedness attitudes and disaster-related behaviors that may
prime individuals to take these actions.
1.1. Conceptual framework
We propose a path model of preparedness (as shown in Fig. 1)
that includes demographic variables and introduces three latent
variables as mediators of the effects of demographics on prepared-
ness actions: Cognitive Preparedness, Peer Behavior Awareness,
and Perceived Effectiveness. This model suggests that the effects
of demographic variables (gender, age, socioeconomic status, and
presence of children in the home) on preparedness actions may
actually be indirect effects mediated by social and cognitive fac-
tors. Those of higher socioeconomic status, for example, may tend
to have social networks that emphasize discussion of risk preven-
tion measures and information about risk. It may be this social
interaction, not an individual’s income or educational attainment,
which inﬂuences preparedness directly.2. Methods
2.1. General Social Survey sample participants and procedure
The General Social Survey (GSS), which has monitored social
and demographic changes in the US since 1972, is conducted bien-
nially by the National Opinion Research Center (NORC) at the Uni-
versity of Chicago (Smith et al., 2011). The GSS is a probability
sample of the adult household population nationally. The entire
2008 GSS sample included 2023 participants, but the survey was
designed so that only 1342 participants were asked the questions
dealing with responses to the 9/11 terrorist attacks. Complete data
is available for 1338 of those respondents who answered all the
questions. Thus the analytic sample is comprised of 1338
observations.
2.2. Variables
2.2.1. Demographics
Previous work has analyzed whether older persons, non-whites,
and persons with less education and income are more vulnerable
to disasters (Bourque et al., 2010; Fothergill and Peek, 2004; Mileti
and Darlington, 1997). Education, race, age, gender, and income
may indicate social positionality and barriers such as lack of re-
sources, or facilitators such as social embeddedness (Bourque
et al., 2010; Fothergill and Peek, 2004; Lindell and Perry, 2000). In-
come and education may be proxies for literacy, language, and
trust in ofﬁcial information—factors that may hinder disadvan-
taged individuals from learning how to prepare. Higher levels of
preparedness have been found to be associated with higher levels
of education (Lee and Lemyre, 2009; FEMA Citizen Corps, 2009)
and income (Bourque et al., 2010, p. 24; FEMA Citizen Corps,
2009). Given this context, years of education (ranging from 1 to
20 years) and income, which was scaled from 1 to 25 (1 = less than
$1000, 25 = $150,000 or over), were used as indicators of socioeco-
nomic status (SES), a latent variable.
Age has also been found to inﬂuence preparedness, with
individuals ranging from ages 30 to 55 being the most prepared
(Eisenman et al., 2006; FEMA Citizen Corps, 2009). Thus, we
included age as a continuous variable.
Eisenman et al. (2006) found men to be less likely to have emer-
gency supplies than women, while other studies found women less
likely than men to have taken preparedness measures (Bourque
et al., 2010; FEMA Citizen Corps, 2009; Centers for Disease Control
and Prevention BRFSS Morbidity and Mortality Weekly Report,
2012). A comprehensive analysis of gender and preparedness
Gender
Age
SES
(socioeconomic 
status)
Cognitive 
Preparedness
(focusing attention)
Peer Behavior 
Awareness
(Know Others who 
took actions)
Perceived 
Effectiveness
(Effectiveness of 
Actions)
Preparedness Actions
Children in Home
.22c
.17c
.46c
.20c
-.27c
.15c
.09b
-.40c
-.37c
.53c
.30c .32
c
.10b
.07a
.38c
.15c
.48c
-.09c
Circles represent latent variables; rectangles represent single items.  Single-headed arrows represent significant directional regression coefficients; double-
headed arrows represent correlations.  Regression coefficients and correlations are standardized.  Small circles represent the error terms of the latent variables.
a= p < .05; b = p < .01; c= p < .001
Fig. 1. Structural equation model assessing impact of demographics and cognitive factors on preparedness actions.
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paredness activities, possibly accounting for such differences
(Fothergill, 1996). In this study, we included gender as a dichoto-
mous variable (1 = men, 2 = women).
The relationship between race and preparedness has been
mixed in prior research. Some studies suggest that African-Ameri-
cans and Hispanics are more likely than whites and Asian-Paciﬁc
Islanders (API) to have undertaken preparedness actions such as
developing emergency plans and supplies (Eisenman et al., 2006),
while others found that whites and Asian-Paciﬁc Islanders were
more prepared than African–Americans and Hispanics (Bourque
et al., 2010; FEMA Citizen Corps, 2009; Centers for Disease Control
and Prevention BRFSS Morbidity and Mortality Weekly Report,
2012). In this study, we included race, coded as white, black, and
‘‘other’’.
The presence of children under age 18 in the home has also
been found to be positively associated with families undertaking
preparedness measures (Russell et al., 1995; Heller et al., 2005;
Eisenman et al., 2006), possibly because becoming a parent raises
one’s awareness of family vulnerability; also, individuals living
with families are often thought to have greater community
involvement (Russell et al., 1995). For this reason, we included a
dichotomous variable measuring whether there were children un-
der age 18 in the home (no = 0; yes = 1).2.2.2. Mediators: Cognitive Preparedness, peer behavior, and
effectiveness belief
2.2.2.1. Cognitive preparedness. Behavioral psychology and sym-
bolic interaction theory suggest that risk reduction behavior is a
multi-stage process of managing uncertainty, including stages of
contemplation, information-seeking, and obtaining reinforcement
through social interaction and exchange (Aspinwall and Taylor,
1997; Mileti and Darlington, 1997; Paton, 2003; Heckhausen andHeckhausen, 2008; Lee et al., 2009; FEMA Citizen Corps, 2009).
Cognitive psychology theories including the Stages of Change mod-
el (Prochaska and DiClemente, 1982), and the social-cognitive per-
spective (Paton, 2003) have been used in understanding
preparedness (Paton, 2003; Lee et al., 2009; FEMA Citizen Corps,
2009; Redlener et al., 2010). These perspectives suggest that indi-
viduals undergo cognitive processes such as contemplation, moti-
vation, and intention formation before taking action.
Becoming more vigilant to what is going on in one’s environ-
ment, and learning about where to get information about terrorism
are both cognitive processes that suggest individuals are paying
attention to the issue of terrorism. Prior research has shown that
both of these cognitive factors have a strong effect on preparedness
actions (Mileti and Fitzpatrick, 1993; Mileti and Darlington, 1997;
Wood et al., 2008; Kano et al., 2011). To assess whether a respon-
dent was paying attention to terrorism risks, we operationalized
Cognitive Preparedness as a latent variable indicated by two
dichotomous variables (no = 0; yes = 1) that represent whether
the respondent has done the following ‘‘because of terrorism’’ since
the 9/11 attacks: (1) become vigilant of what is going on around
him or her; and (2) learned where to get more information about
terrorism.2.2.2.2. Peer behavior. Peer effects may be inﬂuential in determin-
ing preparedness behavior, given that preparing for a public risk
like terrorism may easily lend itself to discussions and interactions
in information exchanges. In the disaster ﬁeld, the literature sug-
gests that information about preparedness is most effective when
reinforced through multiple channels, including informal channels
such as peers (Heller et al., 2005). Managing uncertainty in a risk
context entails two cognitive processes: information searching
and interacting with others. It is the latter that reduces one’s ambi-
guity in what seems like a risk-laden and uncertain environment,
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tion. Interaction with others about ofﬁcial information is thus a
part of the information search process during the contemplation
stage prior to taking action (Prochaska and DiClemente, 1982;
FEMA Citizen Corps, 2009).
We included a measure of whether respondents were aware of
anyone else undertaking recommended preparedness actions. Peer
Behavior Awareness is a latent variable that represents whether
respondents know others who have taken preparedness actions
in response to the 9/11 terrorist attacks. It is indicated by four
no/yes items: (1) whether they know others that developed emer-
gency plans, (2) whether they know others that have stockpiled
supplies; (3) whether they know others who purchased things to
make them safer; and (4) whether others have duplicated impor-
tant documents.
2.2.2.3. Perceived effectiveness. Belief in the effectiveness of a proac-
tive behavior is believed to be a strong predictor of an individual’s
likelihood of adopting that behavior (Lee et al., 2009). A higher per-
ceived threat may lead to perceptions that one’s ability to manage
risk are exceeded, leading to apathy or avoidance responses,
whereas increasing perceptions that the consequences of terrorism
are actually manageable may encourage preparedness behavior
(Lee and Lemyre, 2009). Perceived Effectiveness is a latent variable
that represents beliefs in the effectiveness of preparedness actions.
Four indicators were scaled from 1 to 5, with higher scores repre-
senting greater belief in the effectiveness of: (1) developing emer-
gency plans; (2) stockpiling supplies; (3) purchasing things to
make them safer; and (4) duplicating important documents.
2.2.3. Dependent variable
Preparedness Actions is a latent variable representing prepared-
ness actions in response to the 9/11 terrorist attacks. It is indicated
by four items (no/yes) on whether respondents had: (1) developed
emergency plans; (2) stockpiled supplies; (3) purchased things to
make them safer; and (4) duplicated important documents.
2.3. Analyses
The analyses were performed using the EQS structural equa-
tions modeling (SEM) program (Bentler, 2006). SEM is ideal for
testing whether mediation is occurring because both direct and
indirect effects are assessed. The analyses compare a hypothetical
model with a set of data. The closeness of the model to the data
was evaluated through various goodness-of-ﬁt indexes and the
root mean square error of approximation (RMSEA; (Brown and
Cudeck, 1993). We used maximum likelihood ﬁt statistics (M–L v
2) and the Comparative Fix Index (CFI). The CFI ranges between 0
and 1 and compares the improvement of ﬁt of a hypothesized
model to a model of complete independence among the measured
variables. Values of .95 are desirable for the CFI (Hu and Bentler,
1999). The RMSEA indicates lack of ﬁt per degrees of freedom, con-
trolling for sample size; values less than .06 indicate a close ﬁtting
model.
An initial conﬁrmatory factor analysis (CFA) assessed the ade-
quacy of the proposed factor structure (measurement model) and
the relationships among the latent and manifest variables. All la-
tent constructs and the single-item demographic variables were
correlated in this preliminary model with no sequential ordering
of the relationships. After the factor structure was conﬁrmed, a
path model was tested in which demographics (gender, age, the la-
tent variable of SES, and children in the home) predicted the
hypothesized cognitive mediators of Cognitive Preparedness, Peer
Behavior Awareness, and Perceived Effectiveness. In turn, these
mediators predicted the outcome of Preparedness Actions. As men-
tioned above, the path model initially included race indicators,coded as white, black, and ‘‘other’’; however, they were not associ-
ated with any other variable in the model, so, for parsimony, they
were dropped from the analysis.
Although we expected full mediation in that ﬁt indexes would
be acceptable without adding paths from background factors to
the outcome dependent variable, additional signiﬁcant paths from
the background variables to the outcome were considered for more
explanatory power if suggested by the Lagrange Multiplier (LM)
test (Chou and Bentler, 1990). The LM test provides suggestions
for additional parameters that should be added to the model to im-
prove ﬁt. Nonsigniﬁcant paths and covariances were gradually
dropped. Indirect effects of the background factors on the out-
comes mediated through the cognitive factors were also assessed
and are reported below.3. Results
Statistics for the analytic sample of 1338 respondents are pro-
vided in Table 1.
3.1. Conﬁrmatory factor analysis
Table 2 reports the means, standard deviations, ranges, and
standardized factor loadings for the measured variables. All
proposed manifest variables loaded signiﬁcantly (p 6 .001) on
their hypothesized latent factors. The ﬁt indexes were excellent:
Maximum-Likelihood v2 (122, N = 1338) = 345.79; CFI = .95,
RMSEA = .04. Four correlated error residuals were added to this
model based on suggestions from the LM test. These were reason-
able associations between similar items (e.g., whether they know
others that developed emergency plans and whether they have
developed emergency plans).
Table 3 reports the correlations among the latent variables and
the demographics. Focusing on Preparedness Actions, more actions
were signiﬁcantly associated with higher SES, more modestly but
signiﬁcantly among women, more likely among those who had
children in the home, and were highly associated with both Cogni-
tive Preparedness and Peer Behavior Awareness. In addition they
were positively associated with Perceived Effectiveness. Interest-
ingly, higher SES was associated with Cognitive Preparedness and
Peer Behavior Awareness but was negatively associated with Per-
ceived Effectiveness.
3.2. Path model
The ﬁnal path model has excellent ﬁt statistics (M–L v2 (132,
N = 1338) = 362.89; CFI = .95, RMSEA = .04. The ﬁnal model is de-
picted in Fig. 1. Latent variables are represented by circles; mea-
sured variables are in rectangles. The model explains 65% of the
variance in Preparedness Actions. The mediators of Cognitive Pre-
paredness, Peer Behavior Awareness, and Perceived Effectiveness
all predicted Preparedness Actions. For both ﬁt improvement and
further explanatory power, having children in the home and age
were added as predictors of Preparedness Actions.
Demographic predictors had an impact on the mediating latent
variables. Speciﬁcally, SES predicted all three mediators, having
children in the home predicted both Peer Behavior Awareness
and Perceived Effectiveness, being a woman predicted more Cogni-
tive Preparedness and Peer Behavior Awareness, and older age pre-
dicted less Perceived Effectiveness. Note that higher SES predicted
lower Perceived Effectiveness, which is somewhat counterintuitive
given the strong positive associations among the mediators and
the positive effect of SES on the other two mediators.
Women were more likely than men to have higher Cognitive
Preparedness (.22) and more likely to report that they knew others
Table 1
Demographic characteristics of General Social Survey (GSS) analytic sample.
Demographic characteristics Analytic sample (n  1338) % (n)
Socioeconomic status
Annual Family Income in dollarsa
<20,000 19.1 (256)
20,000–49,000 26.7 (357)
50,000–74,999 17.2 (230)
P75,000 25.3 (339)
Mean Years of Education
(1–20; years of education)
13.5
Gender (women) (%) 43.7
Race
White 77.1(1,031)
Black 13.9 (186)
‘‘Other’’ 9.1 (121)
Mean age (range = 18–89 years) 47.9
a Income was an ordinal variable from 1 to 25 (1 = less than $1000, 25 = $150,000
and greater). We collapsed the 25 categories into the 4 categories shown here.
Table 2
Means or percentages, standard deviations, ranges, and factor loadings of measured
variables in the conﬁrmatory factor analysis among 1338 GSS participants.
Latent and measured variables (range) Mean (S.D.)
(%)
Factor
loadinga
Demographic variables
Socioeconomic status
Income (1–25; 1 = <$1000; 25 = $150,000+) 17.05 (5.77) .56
Education (1–20; years of education) 13.64 (3.02) .85
Gender (women) (%) 43% –
Age (range = 18–89 years) 46.45
(16.80)
–
Children in the home (%) 35% –
Psychosocial cognitive mediators
Cognitive Preparedness (0–1)
Becoming more vigilant .58 (0.49) .59
Learning where to get information .28 (0.45) .42
Peer Group Behavior Awareness (0–1)
Others making emergency plans .19 (0.39) .52
Others stockpiling supplies .18 (0.38) .71
Others purchasing things to make them safer .12 (0.32) .66
Others duplicating important documents .11 (0.31) .50
Perceived effectiveness (1–5)
How effective to make emergency plans 3.35 (1.31) .60
How effective to stockpile supplies 3.03 (1.39) .81
How effective to purchase things to make safer 2.74 (1.40) .79
How effective to duplicate important documents 2.97 (1.52) .55
Dependent variable
Preparedness actions (0–1)
Self making emergency plans .14 (0.35) .57
Self stockpiling supplies .12 (0.32) .60
Self purchasing things to make self safer .07 (0.25) .58
Self duplicating important documents .15 (0.36) .43
a All factor loadings signiﬁcant, p 6 .001, factor loadings are standardized.
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direct relationship with having taken preparedness actions (.15).
Having children in the home predicted two of the mediating
variables: knowing others who took actions (.15) and perceiving
preparedness actions as effective (.09). Children in the home also
weakly predicted taking preparedness actions (.07).
There also were several signiﬁcant indirect effects of demo-
graphics on Preparedness Actions mediated through the Cognitive
Preparedness. Signiﬁcant indirect effects include effects of SES
(p 6 .001), gender (women) (p 6 .001), and children in the home
(p 6 .001).
All three of the mediating variables had signiﬁcant positive ef-
fects on Preparedness Actions. Peer Behavior Awareness (coefﬁ-
cient of .48) and Cognitive Preparedness (coefﬁcient of .38) had a
larger effect on Preparedness Actions than Perceived Effectiveness
(coefﬁcient of .10).The three mediating variables are also positively associated
with each other. Cognitive Preparedness is strongly associated with
Peer Behavior Awareness (coefﬁcient of .53), suggesting that inter-
action with peers may be one information source for those who are
actively seeking information and increasing awareness. Cognitive
Preparedness is also strongly associated with Perceived Effective-
ness (coefﬁcient of .32), as is Peer Behavior Awareness (coefﬁcient
of .30).4. Discussion
These ﬁndings illustrate a new set of factors that may be driving
preparedness than those examined in prior studies, illuminating a
promising path forward for future campaigns. While preparedness
is associatedwithwomen, socioeconomic status, older age, andhav-
ing children at home, as found in prior research (Russell et al., 1995;
Mileti and Darlington, 1997; Lindell and Perry, 2000; Fothergill and
Peek, 2004;Heller et al., 2005; Eisenmanet al., 2006; Lee et al., 2009;
Bourque et al., 2010;Heslin et al., 2013), thismodel ﬁnds that demo-
graphic variables have primarily indirect effects on preparedness,
while threemediator variables: Cognitive Preparedness, Peer Group
Behavior Awareness, and Perceived Effectiveness, are all directly re-
lated to preparedness behavior. Moreover, SES and gender had only
indirect effects on preparedness; age and children in the home had
weak direct effects on preparedness. These results suggest that atti-
tudes, life-experiences, and other behaviors may be more direct
determinants of preparedness behavior than demographics. Our
model suggests that demographic factors inﬂuence pre-disposing
attitudes and behaviors, which in turn favor preparedness behav-
iors. This is an important contribution in introducing social and cog-
nitive factors to the preparedness ﬁeld, which has traditionally
focused on demographic variables.
The importance of increased awareness of terrorism risk as a
determinant of taking action is consistent with the Stages of
Change theory that posits actions in response to perceived risks
emerge from a process that includes pre-contemplation and con-
templation before decisions to act (Prochaska and DiClemente,
1982; Lee et al., 2009; FEMA Citizen Corps, 2009; Redlener et al.,
2010). The contemplation process likely involves receiving infor-
mation, reinforcing individuals’ decision-making conﬁdence
(Prochaska and DiClemente, 1982; Mileti and Darlington, 1997;
FEMA Citizen Corps, 2009).
The effect of Peer Behavior Awareness is consistent with the lit-
erature that people become more likely to act on ofﬁcial prepared-
ness information when they discuss it with informal peer sources
such as friends, family members, or co-workers (Lee et al., 2009;
Heller et al., 2005; Mileti and Darlington, 1997). The strong associ-
ations among Cognitive Preparedness, Peer Behavior Awareness,
and Perceived Effectiveness may indicate a set of behaviors and
attitudes that together constitute a mindset wherein preparedness
is highly salient.
Each of the threemediator variables is also predicted bymultiple
demographic variables, suggesting that the effect of demographics
on preparedness found in previous studies actually reﬂects their
correlation with these intermediate factors that more directly pre-
dict preparedness. Indeed, this may explain themixed results found
in prior studies for race and gender. With the three mediator vari-
ables in the model, race is not signiﬁcant, and gender is related to
Peer Group Behavior Awareness and to Cognitive Preparedness,
but not directly to Preparedness Behavior. This suggests that wo-
menmay be more likely to be aware of peers engaging in prepared-
ness, and to pay attention to and learn about terrorism, but women
are no more or less likely than men to be prepared. Eisenman et al.
(2006)’s ﬁnding of higher preparedness among women may be ex-
plained by gender differences in childcare responsibilities, social
Table 3
Correlations among variables in model.
Variables 1 2 3 4 5 6 7
1. SES –
2. Female .41*** –
3. Age .03 .05 –
4. Children in the home .09* .05 .37*** –
5. Cognitive Preparedness .40*** .05 .08 .01 –
6. Peer Group Behavior Awareness .12** .10** .11** .15*** .56*** –
7. Perceived efﬁcacy .26*** .14*** .15*** .14*** .20*** .27*** –
8. Preparedness actions .12** .08* .04 .10** .70*** .71*** .29***
N = 1338.
* p 6 .05.
** p 6 .01.
*** p 6 .001.
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1996). Parentswith children at homewere alsomore likely to report
Peer Behavior Awareness, perhaps because they may have more so-
cial opportunities than childless individuals to take intermediate
preparedness steps, such as receiving information about disaster
risk (from schools and other avenues), or opportunities to discuss
preparedness with other parents.
SES, which has been consistently predicted preparedness in
prior studies, is positively related to two mediators, but not di-
rectly to preparedness. This ﬁnding suggests that it may be their
access to information and the prominence of preparedness aware-
ness within their social networks, and not their education or
wealth, directly driving their preparedness. Preparedness may
not necessarily be a product of social advantage, but possibly of so-
cial processes that may be more easily altered than a person’s so-
cial position.
The stronger effect of predisposing attitudes and behaviors on
preparedness is good news for policymakers and others designing
policy and education programs to increase citizen preparedness,
since attitudes and behaviors are more malleable than demograph-
ics, which tend to be ﬁxed categories. If intermediate factors, not
demographics, are the driving factors behind preparedness, this
suggests that strategies to steer people’s cognitive attention to-
ward the beneﬁts of preparedness, such as using social networks
to inform people that their peers are also becoming prepared,
should be more effective than demographic-targeted preparedness
messaging.
SES was also, somewhat counterintuitively, negatively associ-
ated with Perceived Effectiveness of those same preparedness ac-
tions, suggesting that those with higher SES are less likely to
believe that prescribed preparedness will be effective in dealing
with terrorism, despite having higher preparedness. Perhaps those
of higher SES are more attuned to the difﬁculties of contending
with the innate challenge of managing risk given the uncertain nat-
ure of terrorism and terrorists’ intent to do harm and disrupt nor-
mal life. It may be that the more information resources one has
access to about terrorism, the more doubt one may have that rec-
ommended all-hazards preparedness measures will serve as ade-
quate protection. Those of higher SES may be more skeptical of
the FEMA’s Homeland Security Advisory System (HSAS)’s structure
of color-coded alerts, which has been criticized as being ‘‘a mitiga-
tion and anticipatory public relations tool’’ rather than necessary
public education about how to prepare for terrorism (Aguirre,
2004; Eisenman et al., 2009).
In the path model, Belief in Effectiveness had the weakest effect
on Preparedness Actions of the three mediating variables, with
Peer Behavior and Cognitive Preparedness having much stronger
effects. Examined in tandem with previous research indicating a
sense of fatalism around terrorism (FEMA Citizen Corps, 2009), this
suggests that people who prepare for terrorism, particularly highSES individuals, are doing so despite, not because of, their
skepticism about the utility of preparedness for managing
terrorism risks. This suggests that credibility may present a
challenge to convincing the public to increase preparedness
beyond current levels.
Several limitations apply to these ﬁndings. First, the survey
asked respondents about their peers’ behavior in the same ques-
tion that asked about their own behavior, which may have intro-
duced response bias. Combining the queries in a question may
have made those responding in the afﬁrmative for their own ac-
tions more likely to report that their peers also took the same ac-
tions. We accounted for the response bias in these latent
variables to some extent by adding the correlated error residuals
to the model. The Peer Behavior Awareness variable can be more
accurately characterized as measuring whether the topic came
up in conversation with peers, rather than whether the peers in
the respondent’s social network took the actions. Future studies
could examine whether preparedness behavior permeates social
networks by identifying individuals’ circles of close peers and ask-
ing each individual independently about his/her own preparedness
behavior.
Furthermore, although the directionality of our conceptual
model posits that the mediating variables Cognitive Preparedness,
Peer Behavior Awareness, and Perceived Effectiveness precede Pre-
paredness Actions, the cross-sectional data are a limitation. It may
be that those who have taken preparedness actions may be more
likely to say they think their actions will be effective, know others
who took actions, look for information, and pay attention to what
is going on around them. For example, taking preparedness actions
might precede learning about peers’ preparedness behavior, or in-
creased vigilance about one’s surroundings could possibly occur
after, rather than prior to, taking preparedness actions at home. .
In the future, longitudinal work would be helpful in examining
the temporal aspects of these relationships.
5. Conclusion
Adoption of preparedness measures among the US public re-
mains low after the expansion of the all-hazards approach to per-
sonal preparedness campaigns after 9/11. This study adds to the
conversation about what can be done to improve personal pre-
paredness, suggesting that a more thorough understanding of the
social and psychological factors inﬂuencing decision-making may
contribute to developing more effective strategies for promoting
public preparedness. Our study suggests that people who have
learned about terrorism, become vigilant, and become aware of
their peers’ preparedness activities, are more likely to undertake
preparedness actions even though theymay not always believe that
preparedness is effective. The signiﬁcance of cognitive factors as
determinants of actions has implications for organizations
92 J.L. Gin et al. / Safety Science 65 (2014) 86–92designing programs to increase public preparedness. The signiﬁ-
cance of Perceived Effectiveness, which has a slightly weaker direct
relationship to preparedness, suggests that policymakers might
consider focusing greater efforts on convincing the public that these
measures will help them survive a terrorist attack.
The weak linkage between Perceived Effectiveness and Pre-
paredness Behavior may also help our efforts to understand the
implications of the all-hazards approach for public preparedness
for terrorism. It suggests, on one level, that perceived effectiveness
may not be as critical to determining preparedness behavior as
previously thought, since Cognitive Preparedness and Peer Behav-
ior Awareness seemed to be stronger determinants of taking
action.
On the other hand, if those who are undertaking preparedness
actions remain unconvinced of their effectiveness, this may reﬂect
a compliance-only dynamic that may not sustain behavior if costs
or inconvenience increase. It is possible that increasing the public’s
beliefs in the effectiveness of desired practices may increase moti-
vation, particularly among current adopters whose commitment
may waver as costs increase. The weak linkage between perceived
effectiveness and preparedness suggests that credibility may be an
area in need of strengthening in messaging. This focus on credibil-
ity is consistent with a prior study underscoring the importance of
government entities’ preparing and responding to bioterrorism in a
way that consistently proves the trustworthiness of their adviso-
ries through transparent and accessible decision-making (Eisen-
man et al., 2004).
Doubts about effectiveness of terrorism preparedness also raise
questions about the all-hazards approach, which has long been the
primary public preparedness paradigm in the post-9/11 homeland
security environment. This study found that those who are most
prepared are also most aware of terrorism and of others’ prepared-
ness, but their beliefs in effectiveness are not as consistent, possi-
bly pointing to the fatalism toward terrorism found in a prior study
(FEMA Citizen Corps, 2009; FEMA September, 2013). To what ex-
tent do well-meaning programs such as Ready.gov, Citizen Corps,
and CERT, which may help foster awareness, actually increase cit-
izens’ sense of buy-in and empowerment for preparing for terror-
ism? Or does adopting preparedness guidelines from the natural
disaster playbook and applying them to the terrorism threat fail
to address people’s legitimate fears, given the uncertain and fear-
producing nature of the risk?
Further research is needed to examine these questions and
whether the all-hazards approach might be revised in favor of a
more persuasive strategy to address such concerns. A recent study
(FEMA September, 2013) underscoring the importance of increas-
ing public conﬁdence in terrorism preparedness, and generating
preparedness discussions and information sharing via peer net-
works, represents a growing recognition of the importance of be-
liefs and attitudes. For policymakers and those designing
preparedness programs, this study’s ﬁndings suggest that strate-
gies focused on cognitive factors, such as information seeking, vig-
ilance, and peer preparedness behaviors, will be most effective in
changing public preparedness behaviors.
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